We report a new procedure for embolization of hypogastric arteries simultaneously with aortoiliac stenting. Eight patients with aortoiliac (n ‫؍‬ 6) and iliac (n ‫؍‬ 2) aneurysms have been treated with this procedure. The technique involves the placement of a hook catheter near the hypogastric artery or in the sac, and the endoprosthesis insertion is done by using the same arteriotomy. The endoprosthesis is deployed and the coil is released. Saline is injected into the sac. The catheter is removed and the balloon at the distal end of the endoprosthesis is inflated. 
Aneurysmal involvement of the common iliac artery (CIA) complicates endoluminal treatment of abdominal aortic aneurysm (AAA) because it requires extension of the endoprosthesis to the external iliac artery (EIA). In such cases, exclusion of the hypogastric artery is indicated to prevent periprosthetic reflux, thus decreasing the risk of occurrence of a type II endoleak. There are two alternatives for excluding hypogastric artery: selective embolization and simple coverage with the limb of the endoprosthesis that is anchored at the EIA. Also in patients with isolated CIA or combined CIA-EIA aneurysms, selective embolization of the internal iliac artery is therefore required. [1] [2] Most authors recommend embolization before the endovascular procedure. 1, 3, 4 Few authors simultaneously perform embolization and implantation. 5 Hypogastric artery embolization may be required to interrupt a potential route of type II endoleak through a common iliac aneurysm into an associated aortic aneurysm. In such cases, iliac tortuosity, stenosis, and mural thrombosis sometimes complicate selective catheterization of the hypogastric artery. We report our initial experience with a new technique for nonselective hypogastric artery embolization at the time of endoprosthesis placement surgery.
Circumstances in which we have applied nonselective hypogastric artery embolization include marked tortuosity in the iliac axes, anticipating that it will be difficult to catheterize the ostium of hypogastric artery; hypogastric artery aneurysms; in the presence of mural thrombosis in the CIA or EIA, and when we have already performed a selective embolization in the contralateral hypogastric artery and then have to simultaneously place the endoprosthesis to exclude the ipsilateral hypogastric artery.
METHODS

Endovascular
technique for nonselective embolization. The common femoral artery is exposed on the same side as the hypogastric artery to be occluded (Fig  1) , is punctured, and a 5F Easy Guide introducer (Medex Medical, Lancashire, United Kingdom) is placed.
A hooked catheter (1 hook, 2 hook, or multipurpose) is placed as close as possible to the hypogastric artery ostium or directly into the iliac aneurysm sac. The femoral artery is punctured again at the same level as the position of the first introducer, and an Easy Glide 7F introducer is placed that will used as a maneuver port for endoprosthesis implantation. After placement of a rigid Amplatz-type 0.35-inch guidewire (Emerald Guidewire, Cordis, Miami, Fla), an arteriotomy is performed from one introducer to the other and is used to insert the endoprosthesis.
The proximal stent is deployed and the balloon is expanded in the proximal neck. An extension to the EIA in the same axis is assembled. The area joining the stents is balloon expanded, and tthen the coils are released. For biiliac stents, the coils are released before assembly of the contralateral extension, but for monoiliac stents, they are released before distal balloon expansion. We use 8-to 10-mm embolization coils of the M-Reye type (William Cook Europe, Bjaeverskov, Denmark).
If the coils successfully navigate the hypogastric artery opening, they will have approximately the same size as the diameter of the main hypogastric artery trunk; for anatomically very hostile hypogastric arteries, multiple coils of various diameters are released into the periprosthetic space, and the catheter is moved to place them all around the sac.
Saline (100 to 200 mL) is injected into this sac, or in the space between the common iliac artery and the external wall of the endoprosthesis, to push the coils toward the hypogastric artery opening and fix them in a stable form.
Arteriography is done through this catheter, and then the catheter used for embolization is removed. Balloon expansion is performed in the distal end of the endoprosthesis and/or the assembly of the contralateral extension. All endoprostheses used in these nonselective embolization The new procedure for nonselective hypogastric artery embolization was applied in eight patients (all of whom were men). Of these patients, two had iliac aneurysms, two had symmetric type E AAAs, and four had type D-E asymmetric AAAs of EUROSTAR 6 classification. The criteria for extending the distal anchorage area of the iliac extension of the endoprosthesis to the EIA were a CIA aneurysm Ͼ20 mm in diameter, a hypogastric artery aneurysm Ͼ20 mm in diameter, or the presence of a circumferential thrombus in CIA, even if the diameter was Ͻ20 mm.
In these nonselective hypogastric artery embolization cases, the standard follow-up protocol was modified by including a computed tomography (CT) scan before discharge, in the first week, and another at 1 month after surgery. CT scans were again conducted at 3 and 6 months, and very 6 months thereafter. Abdominal radiographs were simultaneously obtained in two positions.
RESULTS
Technical success occurred in eight of the nonselective hypogastric artery embolization intention to treat cases. The rate of type II endoleak due to re-entry through a patent hypogastric artery in our series was 0%. Gluteal claudication occurred in four of the eight patients undergoing nonselective hypogastric artery embolization. Claudication resolved in two of these patients within 6 months.
No colic ischemia occurred with this new technique.
During the intraoperative procedure for nonselective embolization, two patients had complete sac thrombosis. Thrombosis was seen in the CT at 1 week in another four patients. The remaining two patients were discharged with contrast in the sac, but the CT scan at 1 month showed they had already occluded. A significant fact in nonselective hypogastric artery embolization is thrombosis involving the common iliac sac and hypogastric artery trunk only, while the secondary pelvic branches remain patent (n ‫؍‬ 6) (Fig 2) .
DISCUSSION
Over the years, the traditional principle of preserving pelvic flow in aortoiliac surgery was respected 7 until endovascular surgery procedures were developed to treat AAAs. Many experts believe this classical principle is not applicable to the new, less-aggressive percutaneous treatment methods.
1,2 The use of coils to occlude one or both hypogastric arteries has fewer consequences than surgical ligature because flow interruption occurs through gradual thrombosis of the hypogastric artery, leaving time for the establishment of collateral circulation. 2, 8 Little mention has been made of the impossibility of hypogastric artery catheterization and embolization before endoprosthesis placement. In a series published by Criado et al, 2 a 7.5% failure rate was reported. The extreme anatomic difficulties in some of our patients led us to develop this nonselective hypogastric artery embolization procedure, which has been shown to be very simple to perform at the time of endoprosthesis placement surgery.
The minimum technical requirements for nonselective hypogastric artery embolization are similar to those required for placement of an aortoiliac endoprosthesis. Special reference should be made to the diameter of the common femoral artery, which must accommodate a 22F to 24F device and the 5F introducer for the embolization maneuver (8 mm plus 1.6 mm) .
It should be noted that for some authors, endovascular manipulation of the hypogastric artery opening is one of the determinant factors for microembolization causing colic ischemia, 3, 9 particularly in cases of CIA aneurysm. This occurs less with the nonselective hypogastric artery embolization procedure presented here, because hypogastric artery catheterization is not attempted in any case.
Partly based on the accumulated experience, we attempted to thrombose only the main trunk of the hypogastric artery, avoiding embolization of distal branches. 3, 10 The nonselective embolization technique only occluded the hypogastric artery, and control tests have shown thrombosis of the main trunk and patency of distal branches in six cases, ensuring pelvic vascularization.
To prevent the final placement of small coils in hypogastric artery branches, we have only used 8-or 10-mmdiameter coils. The criteria to determinate the size of the released coils is the diameter of hypogastric artery trunk. In hypogastric artery aneurysms, we have used 10-mm coils.
A matter to be considered is the type of endoprosthesis used. It seems appropriate to only use prostheses for this method that have a stent endoskeleton and prosthetic covering on the other wall. Theoretically, coils would not tangle up with the endoprosthesis stents and would navigate more easily toward the hypogastric artery opening. We have tried nonselective hypogastric artery embolization using an endoprosthesis that had an external nitinol skeleton, with no complications of coil fixation to the endoprosthesis wall or removal of the coil-releasing catheter.
CONCLUSION
The concept of selective embolization of the hypogastric artery trunk by catheterization of its ostium using catheter-based technology represents the extrapolation of a classic surgical technique (hypogastric artery ligature) to the field of endovascular surgery. Many groups with accumulated experience simply cover the ostium of hypogastric artery with the endoprosthesis, and they find few endoleaks. With our nonselective hypogastric artery embolization technique, we attempt to reduce them. The therapeutic approach in endovascular surgery should not be the one inherited from conventional surgery. Our nonselective embolization of a space located between the endoprosthesis and the CIA wall has been shown to be effective in thrombosing the hypogastric artery trunk.
Our accumulated experience and the follow-up period are still insufficient, and we are therefore cautious about recommending this procedure as a general technique for preventing type II endoleaks due to re-entry from the hypogastric artery in endovascular surgery for AAAs. Our results suggest that this technique could be a good option to the endovascular exclusion of the hypogastric artery in some endovascular aneurysm repair cases.
